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IMSODUC^^  - 

Shipping'  test :^  c';::.a.^^i:.^^  witV             vnrieti  ..iDrafii^;^-  -.c^atoes  d^^rin-'^he 

shipping  seasicrL  of  1941  ^^lio.                  '  fiiii  ,.at  t/  -  -.  ' 

and  Aaii-ust  fro:^i  central  i^'-':.                        lu  '  -  o  : ■ 


r3f riger^tei 'or  pre'cooled  v;:;.en  r  .  '  ,  .        ■/-•  it.i  .  -o 

tests  ^.slso  indiCc",,':-ed  that  tli  .  .5-.'     ■  '  -'ici  load  waC'  preferatl-j  to 

load.    A' generally  sinil^ii*  series  of  t^^ta  v.'rE  -^ade- '-(iurin;  '..'^f-v'  - 

seiison  with  Colorado,  "and v  i.  -itoes  .     Lr*  t     s  seriss         :  c  . 
the  pyramid  tj'pa-  an.d  no  .i.-:.-  vj;it ll.^-'^f o-i  nr-rr<-  -- 

tion  of  'icing  facij.  '      -  at  G-rana  isl        'la.:!  ■  —  o  -:)V 

thi.s  season  aaid"  .nco  t'":  ;  y  ippors  ..jl  j    •.::'.y  ;  . 

test ''shipments  involved  •.-  1  son  of  icid,  prviiced.  vv ■•1^  " 

pot atoes.^  When. ca:  ^be  preicing  v;as  >:lo;:y  :  i:::.-:ev  t-^ 

before,  or  the  secw...u  -  -oedi--,'.    Tho  poG--:    l      '-^'i -at :.  ^  • 

1942,  in  addition 'to  the  ■  shipping-  tests,  ..a-d.  '"x^.i  o       .  c^r  . 

the'  eff^ict-  of  'temperatMre,  'Ixii'ii I'.t ,■ ,  -^.  ...\o.;  an..i  \l  :n  t^:  of  exposiii' 

two    v.:-rieti.3n  of  '  Colorado  not/' o^'Ss . 


1  ^ 


J./    ihe  assist  ?nce.  and  coopsration  of  tao  followin;::  :;l  _ 

is  gratefully  acknowledged;     (l)  H.  0.  Werner  and  P..  D,      i.:.  .\  j  v.-/--  f.iv;-  of 
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I'lcConnell  Bros. ;  (l3) Pe t3rson  &  Co . ;  (i:  ;    .  ila' Growerr,  .Coo-oerati-.'--3 ;  (,-30) 
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P.  A.  Kolt2  and  Co.;  (30)  United  Produce  Co, 


The  precoolsd  shipments  were  serviced  "by  tlie  mobile  mechaiiical  ■'onits  of  tlie 
Shipper's  Precooling  Service.    The  results  with  shipments  under  precooling 
service  as  compared  with  those  with  sh^ments  tmder  various  methods  of  icing 
are  shown  in  the  inspection  reports  on  the  condition  of  the  potatoes  on 
arrival  and  after  seven  daj^s  storage,  and  in  the  temperature  tahles. 

The  Pacific  Pruit  irpres 
provided  with  floor  fans 
ful  that  such  equipment 
shipping  potatoes  it  wa, 
obtained  in  the  type  off 
comparison  of  the  tempei^ 
the  reg-alar  cars  may  "be  ' 

In  order  to  get  accurate 
special  interest,  electric 
different  locations  in  tke, 
the  bunker,  four  at  the  qua         .ength^  and  four  at  the  doorway.    At  each  posi- 
tion a  thermometer  was  placj;ea  j.n  the  center  row  of  the  bottom  layei  of  bags, 
the  outside  row  of  the  bottom  layer,  the  center  row  of  the  second  l?yer,  and 
the  center  row  of  the  top  laj-er.     In  these  cars  temperature  records  were  pro- 
cured at  the  beginning  and  end  of  prscooling  and  at  Grand  Island,  Council 
Bluffs,  G-elesburg,  and  Chicago.    These  temperature  data  will  be  found  in  spe-» 
sial  tables  at  the  end  of  the  description  of  those  shipping  tests. 

Information  on  the  carr^dng  quality  of  potatoes  under  the  conditions  maintained 
at  three  critical  locations  in  the  load  was  obtained  from  three  test  bags  of 
potatoes  in  each  car  located  as  follows:    Bag  A  -  bottom  bimker;  Bag  3  - 
middle  layer  quarterlength;  Bag  C  -  top  layer  doorway.    In  the  center  of  each 
test  bag  of  potcitoes  was  placed  a  thermograph  which  made  a  continuous  record 
of  the  temperature  frora  the  time  the  cars  were  loaded  until  the  bags  were  re- 
moved at  Chicago.    Most  cars  were  delivered  in  Chicago  the  third  d-ay.    In  the 
tables  that  follow  the  potato  temperature  at  loading  is  indicated  under  the 
caption  "0  hours"  and  the  transit  temperatures  are  sho?/n  at  twelve-hour 
intervals.  ■  ' 

To  insure  -uniform  quality  of  potatoes  used  in  test  shipments,  enough  lOO-pound 
bags  of  potatoes  were  obtained  at  the  grading  sheds  to  provide  three  test  bags 
per  car  for  all  cars  shipped  on  a  given  date.    In  each  test  bag  100  tubers  were 
inspected  a±  loading  time  to  determine  the  percenta.ge  of  (l)  decay,  (s)  browning, 
(3)  bruising,  and  (4)   scald  spot.    Uioon  arrival  at  Chicago,  the  test  bags  v;ere 
removed  from  the  cars  rjid  100  tubers  from  each  bag  were  inspected  to  determine 
the  percentage  of  each  of  the  four  condition  factors  listed  above.    The  remain- 
ing tubers  in  each  test  bag  were  stored  in  a  basement  where  the  average  dadlj 
temperature  was  78°  J.  and  the  relative  humidity  65  percent.    After  storage  for 
one  veek  under  these  conditions,  another  lot  of  100  tubers  was  inspected  from 
each  test  bag.    Only  commercially  significant  blemishes  aiid  deca^'  were  scored 
in  these  inspections,    Host  of  the  decay  was  in  the  early  stages  on  arrival  and 
stock  so  affected  could  be  sold  at  a  discount,  but  the  deca^,^  found  after  one 
weeks  storage  was  generally  so  far  advanced  as  to  malce  the  affected  pota.toes 
worthless,  I 


-ipany  mtde  available  several  of  its  new  caa-s 

.J.  some  of  the  tests.    While  it  seemed  doubt- 
necessary  to  provide  suitable  conditions  for 
desirable  to  see  what  temperat-jres  might  be 
monly  shipped  from  ITebraska  and  Colorado.  A 
btained  in  the  fan  equipped  cars  with  those  in 
.  Tables  7,  9,  12,  14,  15,  17,  24,  and  25. 

the  temperatures  obtained  in  some  tests  of 
i stance  thennometers  were  placed  in  twelve 
Pour  of  these  thermometers  were  plaxied  at 
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Loss  of  weight  during  transit  v/as  olDtained  in  most  shipments  hy  wei^^hin^^ 
test  "bags  A,  3,  and  G.,  ^t  loading  time  and  re?/eighing  them  when  unloaded 
at  Chicago.    This  lo?s  is  given  in  pounds  per  hag  in  the  tahles.  Since 

^inost  of  the  potatoes  were  still  somewhat  wet  from  washing  when  weighed  at 
loading  time,  the  loss  in  weight  during  transit  was  partly  due  to  evapora- 
tion  of  surface  moisture. 

i  •  ' 

In  order  that  a  better  understanding  may  he  had  of  the  notes  and  tahles  that 
follow,  the  significant  condition  factors  scored  in  these  test  shipments  are 
descrihed  in  the  following  paragraphs. 

Bacterial  Soft  Rot  is  usually  the  most  serious  decay  of  washed  early  potatoes. 
It  is  a  sticl^;y%  soft,  or  slimy  type  of  rot  that  develops  rapidly  under  warm, 
moist  conditions.    'The  hacteria  that  cause  this  decay  are  in  the  soil  and  water 
hut  they  are  unahle  to  invade  normal,  healthy  tissues.    For  this  reason,  only 
tubers  injured  hy  bruising,  skinning,  scalding,  or  other  means  are  subject  to 
this  decay.    Bacterial  soft  rot  is  more  serious  following  scald  and  scald  spots 
than  any  other  type  of  injury,    Hov;ever,  badly  skinned  and  bruised  tubers  ajnd 
those  having  enlarged  lenticels  axe  also  very  susceptible  to  decay  under  some 
conditions. 

Scald  denotes  localized  spots  or  areas  on  the  unskinned  surface  of  tubers  that 
]  have  been  injured  by  exposure  to    hot,  bright  sunlight,  dr  to  heat,  freshly 
'•harvested  potatoes  coming  in  contact  with  extremely  hot  Surface  soil  are  some- 
times scalded.    In  cases  of  severe  injury  the  affected  area  may  become  slightly 
jatery  or  even  blistered.    On  colored  tubers  the  skin  is  sometimes  bleached, 
especially  if  strong  sunlight  is  an  important  factor.    Unfortunately,  scald 
does  not  becoma  visible  on  potatoes  until  several  hours  after  the  injury  has 
taken  place,  consequently  many  scalded  tubers  may  be  loaded  and  shipped  without 
knowledge  of  the  presence  of  this  injury.    Potatoes  affected  by  scald  usually 
develop  a  very  high  percentage  of  bacterial  soft  rot  during  transit  and 
marketing. 

In  recent  years  scald  has  been  found  only  on  rare  occasions.    Iviost  potato 
growers  and  shippers  are  now  fully  awajre  of  the  danger  of  exposing  immature 
potatoes  to  bright  sunlight  and  heat,  and  make  it  a  general  practice  to  pick 
up  the  potatoes  promptly  after  they  are  dug. 

Browning  is  the  term  used  to  describe  the  discoloration  of  skinned  areas  on 
immature  tubers.    Although  some  browning  occurs  eventually  in  any  injured 
tissues  exposed  to  the  air  it  is  most  serious  on  skinned  tubers  that  are  ex- 
posed to  the  drying  effect  of  hot  wind  in  the  field  or  packing  shed.    Air  move- 
ments in  loaded  cars  may  also  contribute  to  this  tjnpe  of  discoloration.  Slight 
browning  is  not  objectionable  except  when  large  areas  are  involved  and  excessive 
;  withering;  results  on  account  of  loss  of  moisture.     Severe  browning  not  only 
affects  t. :e  market  value  of  the  potatoes  on  account  of  appearance,  but  predis- 
poses them  to  a  stici^y  type  of  bacterial  soft  rot  if  they  become  moist  or  are 
placed  in  a  humid  atmosphere. 

Severe  browning  of  tubers  in  localized  spots  or  small  areas  that  become  defi- 
nitely sunken  due  to  rapid  desiccation  of  injured  tissues  load  to  the  condi- 
tion referred  to  as  "scald  spot," 
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"Scgjd.  ST)ot"  ha.s  'ooen  used  in  this  reporf'-to  disicnste  one  of  the  serious 
injuries  often  found  in  Nebraska  and  Golorado 'potatoes;    Although  this  tern 
does  not  adequately  des'crilDe-  the  type  of  injury-  indicated,  it  was  thoij^jht 
most  satisfactory  . in  the '.^present  instance  hecause  growers  and  shipping-point  j 
inspectors  have  "become  accustomed  to  using  this  term  to  descrToe  certain'  oval    '  ' 
or  irregular,  sunken,  "brown  areas  that  occur  on  skinned  areas  of  tu'bers  that  :t- 
have  heen  exposed  to  dry,  warm  air.    The  tarms  "wind  "scald"  and  "v/ind  hum"  f 
have  "been  suggested,  "but  neither  of  these'  is -satisfactory  since  factors  other 
than  wind  can  cause  this  injury.    It  has  "been  d-emonst rated  that  these  sunken 
'orown  spots  are  developed  where  the  epidermis  has  "been  ru'b'bed  off  and  the 
underneath  tissue  exposed -to  the  drying  effects 'of  the  ; air,    Altho-.igh  high 
tempera,tures  increase  the  rate  of  discoloration  and'  drj^'ing  ol 'the  tissue,  the 
same  type  . of  injury  may  "be  produced  at  moderate  temperature. 

Potatoes  picked  up  and  sacked  immediately  after  digging  -have  "been  found  injured 
"by  "browning  and  scald.  spots  ^af t'er'  standing  in  the  field  for  als  short  a  period 
as  one  hour  on  a  hot\v/ind;r  day, -  or  overnight' under  dry' windy,  "conditions.  It 
has  "been  o"bserved.  that  most  injury  occurs  when'  the  tu"bers  'are  exposed  to  hot, 
dry  winds  in  the  field  and  at  the  loading  sheds.     In  a  great  many  instances 
these  scald  spots  "become  dry  and  "heal"  enough  to  prevent  infection,  oxit  when 
such  injured  tu'bers  ^are ,  lo^aded  wet  the  surface'  of  the  "scald  spot"  area  "becomes 
susceptible  to  infection  by  bacteriet,  and  a  sticky  tj'pie  of  bactferial  soft  rot  ,/ 
of ten . develops,  ^:  ^ 

Some  experimental  field  tests  were  made  to  determine  the  effect  of  temperature  ^  \ 
and  humidity  on  the  development  of  browning  and  scald  ST)ots'  on  Colorado'  potator' 
The  high  percentage  of  ■  ihjury .  obtained  in  one  test  (Table  l),  is' especially  in-\ 
teresting  as,  it  was  made,  on  aldaj"  that  growers,  felt  would  not  result  in  scald  1 
spots, .  becaus-e  of  the  coolness,    The  shade -air  temperatiire  at  9:15, a.m,  was 
63°y.  and  rose  gradually  to  a  maximum  of  75°  at  5  p,m.    The  relative  h-umidity 
at  9:15  was  73  percent.     It  dropped  gradually  to  a  minimtun  of  40  percent  at 
2  p.m.  end  rose  slightly  thereafter  to  a  maximijm  of  43  percent  during  the  test. 
The  pota.toes  ejqposed  in  ,the  sun  nevs-'r  got  higher  than  92,5°  and  those  3:q)0sed 
in  sacks  no  -higher .  than  87,5°.    Air  velocities  'were  quite  liigh,  being  around 
700  to  800  feet  per  minute  in  the  morning  and  from  200  to  400  feet  per  minute 
in  the  afternoon.    As  shown  in  Table  1,  -the  percent  of  injury  was  quite  high 
on  all  exTjosed  potatoes  regardless  of  whether  th^j  were  spread  out  or  in  sacks. 
As  would  be  expected,  the  injury  was  most  severe  when  the  potatoes  were  exposed 
spread  out.    An  exposure  ofi  tubers  for  15  minutes  spread' otit  or  one  hour  in  sacks 
resulted  in  severe  injury,  even  in  the  cool  of  the  morning.    Injurj^  was  eve-  more 
severe  when  the  ^tubers  were  exposed  shortly  after ■  noon  w'hen"  the  temperature  was 
higher  and'  the  relative  humidity  lower.    In  a  similar'  test  (Table  2)  vmen  the 
air  velocity  was  lower  there  was  less  injury  to  the  potatoes  even  tiiough  the 
air  temperature  averaged  about  10  degrees  higher  than  in  the  other  test.  The 
shade  air,  tempera.ture  reached  a  maximum  of  88°.    It  is  apparent  from  these  .  ,  ; 

results  tha,t  exposure  of  potatoes  to  heat  and  drying,  either  spread  out  or  in  |1 
sacks,  may  lead  to  serious  injury  from  browning  and  scald  spots,  especially  on 
a  windy  da^'.    Similar  results  have  been  obtained  by  the  Department  of  Agricul- 
ture in  other  sections  of  the  country,  , 
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•Tg."-'l3  1.  Influence  of  i-iethod  and  length  of  exposure  on  orov/ning 
and  scald  spots  of  Sliss  l.-iuinph  potatoes,  G-ilcrest,  Colorado, 
Au.'^:st  13,  1942  -  Inspected  Aur^ust  15. 


Method 
of 

exposu:-e 

Len^-th 
of 

exposui^e 

Browning:  and 

"   

-  scald  spots 

on  skinned  areas 

Dug  9:15  a.m. 

Du--  1:15  p. 

m.      D^ig  4: 15  p.:' . 

I'in . 

Percent 

Percent 

Percent 



0 

0 

6.5  (sli-ht) 

0 

Spread  out 

15 

31.4 

89.5 

2.9 

Do. 

50 

51.3 

88.5 

59.1 

Do. 

SO 

?5..9 

93.4 

93.9 

In  sack 

50 

29.9 

37.1 

Do. 

120 

58 . 5 

52.5 

Do. 

240 

73.2 

45.5  y 

l/  In  tight 

oean  "bag  mista^ 

ke  instead  of  i 

n  m.ore  loosel 

7  woven 

ootato  0-^: 


Tacle  2.  Influence  of  method  and  length  of  ex^oos'ore  on  hro'^iiing 
and  scald  spots  of  Irish  Cohbler  potatoes,  G-ilcrest,  Colorado 
August  11,  1942  -  Inspected  ki^iBt  14 


Method  Len/?th  ^ 

£rovi,nin.^  and  scald  s:jots  on  sliinned  areas 
01  of   — - —  ■  "  — ■  ■  


expos'ure 

ex"")0S'are 

Durr  10:^0  a.m. 

Du.c  1 ;  1 iT .  m . 

Diig_  4rX)_J2-' 

'.lin. 

Percent 

Percent 

Percent 

0 

0 

0 

0 

S^Dread  out 

15 

0 

0 

2.5 

Do 

30 

1.9 

3.2 

15.3 

Do 

50 

14.5 

83.2 

o " 

-J  'O  »  o 

In  sacks 

•(potato  "b-U-rl 

,a.p)  50 

3.7 

5.8 

4.2 

Do 

120 

5.3 

21.4 

34.8 

Do 

240 

17.0 

45 . 3 

15.1 

!_/     Left  in  field  overnight 

Dug  6:15,  left  overnight,  spread  out  23.7^b  orov/ning 

D^ig  5:15,  left  o"ernight  in  sack  lS.2)o  " 
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S^ortage  of  bi'J:"la.p  oa.^s ,  which  ha'-'8  heen  the  standard  containers  for 
potatoes,  nr-^de  it  desirable  to  test  AJ-ariO'-is  tyoes  of  cotton  oaf^-s  now 
available  for  shi;,,;ping  potatoes.     Six  t^'pes  were  tested  in  one  shipment. 
'The  detailed  inspection  notes  m,av  be  foiond  in  Colore-do  shipping  test  i^^o .  2, 
table  32.     These  data  give  some  idea,  as  to  the  d-orability  of  the  ba^s ,  their 
appearance  ,^  ?.nd  the  loss  in  '.weight  of  the  potatoes  d"aring  transit.  There 
were  no  significant  differences  in  developine'nt  of  d-ccay  that  could  be  asso- 
ciated v/lth  the  type  of  bag  xised.    Eov/ever,   sone  di::forences  in  bruising 
and  other  -nechaziical  inj-ories  were  .  evio.ent .     The  coarse-Kesh  or  net  bag 
always  injared,  iiore  of  the  outside  tubers  because  the  coarse  threads  made 
imprints  on  the  tubers  and  frequently  cut  them  v/hore  be^gs  were  against  the 
sid.e  wall  or  the  floor  racks.    liany  of  the  dealers  on  the  Chicago  marhet 
objected  to  this  bag  on  that  account.    Hov/ever,  sono  buyers  were  intereoto" 
in  the  use  of  this  bag  because  the  pota.toes  could  be  seen  without  opening 
the  bag.     This  bag  is  not  desirable  for  shi'oping  iiTisiatujre  v/hite  potatoes 
since  the  li'hit  aidmitted  through  the  coarse  mesh  would  cause  the  potatoes  to 
green  during  ha.ndling  and  v/hile  on  display. 

One  of  the  chief  ob.-^ections  to  the  cotton  sheeting  ba.gs  v/as  that  they  shov-ed 
v;a,ter  and  soil  spots  so  readily.     It  is  impossible  to  load  v/ashed  pota.toes 
into  white  sacks  without  some  spotting.     Since  the  spotting  of  bags  is  con- 
sidered by  the  trade  as  an  indication  of  decay,  the  excessive  spotting  of 
the  white  sheeting  bags  creates  a.n  unfavorable  impression.     It  would  seen 
desirable  to  color  the  fabric  or  possibly  use  unbleached  material. 

The  Victory  cloth  bs.g  wa.s  colored  light  brown  and  this  seemed  to  be  a 
servicei-.ble  color  from,  the  standpoint  oi"  showing  spots.     This  bag  \ms  also 
easily  handled  and  seemed  quite  dura,ble .     It  v/as  perhaps  second  best  to  the 
biaxlap.     The  Csnabm\?-  bag  had  a  sonev/hat  coarser  mesh  than  the  sheeting,  but 
not  so  coarse  as  Victory  cloth.     It  compared  favora.bly  with  the  Victory 
cloth;  however,  because  of  the  white  color  of  the  Osnabioi^g,  spotting  v/as  more 
evident.     There  vras  not  much  difference  in  the  amoiont  of  v-'oight  lost  'b:/  the 
tubers  in  the  various  t^rpes  of  bags.     Potatoes  in  net  bags  lost  slightly 
more  than  those  in  any  of  the  others,  and  those  in  the  wa.terproof  sheeting 
bag  lost  slightly  less.     The  latter  bag  was  treated  to  test  whether  v;8.ter 
and  soil  spots  could  be  controlled  by  waterproofing,  but  from  the  fev/  tests 
made  this  trea,tment  seemed  ineffective. 

ZSSVLTS  C3TAIli3D  IN  TSST  SHIPIEIjTS  OF  11]3EASI:A  P0Ti:T03S 
Test  l"o.  1,  Jidy  15,  1942 

^his  test  comprised  two  cars  of  potritoes  of  the  Eed  V/arba  variety,  one  of 
which  S-illl)  w.as  shipped  from  C-ibbon,  ]\'ebraska,  the  otaer  (PjS  S1201) 

from  Shelton,  Nebraslca,    -^-11  of  thj  test  lots  and  the  load  in  one  car  (9-illl) 
vjere  in  lOO-pon.nd  cotton-sheeting  bags.     The  load  in  car  S1201  was  in  100- 
pound  b'lrlap  ba.gs.     The  ob._-ect  of  the  test  was  a  comparison  between  pre- 
cooling  and  preicing.     Tne  leading  in  this  test  and  in  all  other  Nebraslia 
shipments,  'uiless  otherwise  specified,  was  of  the  pyramid  tyiie  (-5-3-2-1),  In 
this  load  eac?"  stack  is  mo.de  up  of  five  bo^gs  in  upright  position  for  the 
first  layer,  three  bags  crossv/ise  for  the  second  layer,  two  bags  crossvrlse 
for  the  third  layer  and  one  ba.g  crossv/ise  for  the  fo'orth  layer. 
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At  loading  time  no  deca"  v;as  apioarent  in  the  test  d.-:.j;g  of  potatoes,  but  9 
percent  sho-ved  slight  brownin/::  and  8  percent  showed,  bruising. 

Gar  PI^  94111  ("00  bags)  received  mechanical  precooling  service  for  tv/o 
hours  and  v;as  then  shipped  with  vents  closed  to  C-a.l3sbi.irg  and  open  be"ond. 
r\  On  arriva-1  (Jul;'-  18)  the  potatoes  in  this  car  had  an  average  teraperature  of 
81  F.    The  tubers  v/ere  dry  and  firm,  but,  as  shown  in  table  3,  this  lot  had 
about  twice  as  imch  decay  and  browning  as  the  preiced  car  of  sinilja-*  stock 
shipped  on  the  sajne  date  (July  15), 

Car  PES  91201  (3>0  bags'*  was  preiced  to  capacity  (10,600  lbs.)  and  re  iced  at 
G-alesburg  with  9,100  lbs.     '^he  vents  v/ere  kept  closed  to  destination.  This 
car  arrived  (July  18)  shov/ing  an  average  tenperature  of  53  .    About  3,200 
lbs.  of  ice  remained  in  each  bunker,    '^he  tubers  v/ere  noist  as  a  result  of 
condensation  of  moisture  upon  the  cool  potatoes  when  the  car  door  was  opened. 
There  was  an  avers-ge  of  7  percent  d.ecay  in  bags  A,  B,  and  C  on  arrival  and 
20  percent  after  one  week's  storage.    The  decay  v;as  bacteria-1  soft  rot,  nostly 
the  sticlcy  type  that  develops  on  skinned,-  browned  or  scald-spot  areas.  The 
marked  increase  in'  the  development  of  decay  in  these  potatoes  during  storage 
was  partly  due  to  the  fact  that  they  were  still  wet  from  condensed  atmospheric 
moisture  when  stored.    Generally  this  moisture  disappears  soon  after  ujiloading, 
but  in  this  instance  conditions  were  unfavorable  for  dr^'-ing  and  the  tubers  re- 
mained wet  long  enough  to  favor  the  development  of  decay. 

Table  3,  Condition  of  potatoes  in  Nebraska  test  shipraent  No.  1 
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Test  No.  2,  July  15.  1942 


■This  test  comprised  two  cars  pi  potatoes  of  the  Red  V.'arDa  variety  shipped  fron 
3uda,  i>Te"braslta.  All  of  the  test  lots,  all  of  the  load  in  one  car  (PJS  51245), 
and  part  of  the^  load  in  the  other  car  2.'3838)  were  in  100-pound  cotton-  • 

sheeting  "ba-jrs,    Most  of  the  load  in  car  23838  v;as  in  o-orlap  hags.    The  oh.-'ect 
of  the  test  was  a  comparison  of  preicing  only,  v/ith  preicing  and  one  reici::.;; 
in  transit.    The  test  lots  shov;ed  no  decay  .out  had  about  20  percent  of  slight 
hrov/ning  at  loading  time.    At  loading  time  the  air  temperature  wa.s  100°F, 

Gar  P?3  23858  (500  "bags)  was  pre  iced  to  capacity  at  Grand  Island,  and  th-3 
■b-iunkers  were  still  tliree-f ourths  full  v/hen  the  car  vras  loaded.    The  vents 
were  closed  to  destination.    On  arrival,  July  20,  the  "b-oiikars  viere  dry.  'The 
average  temperat-ore  of  the  potatoes  at  unloading  time  v/as  58° J,    There  was 
an  average  of  20  percent  of  bacterial  soft  rot  in  the  tliree  test  bags  on 
arrival.     'This  unusual  amoimt  of  decay  reflects  the  effects  of  the  excessive 
browning  a.nd  the  100°  tomperatiore  at  loading  time.     The  decay  v/as  priiaa.rilj^  in 
the  skinned  brown  areas  and  "scald  spots."    After  storage  for  one  v/eek  the  test 
potatoes  had  30  percent  of  bacterial  soft  rot,  mostly  of  the  stickj-  tjnoe  over 
the  "scald  spots."     Some  surfe.ce  nold  (3^j.sari''jm)  v;as  present  on  a  fev7  speciinens 

Car  51248   (300  bags)  was  preiced  to  capacity  and  reiced  at  Council  Bluffs 

and  v/as  shipped  v.dth  the  vents  closed  to  destination.  This  C9X  v;as  diverted 
to  Pittsburg,  consequently  no  records  on  development  of  decay  were  obtained. 

Potato  condition  and  tenperatiores  observed  in  this  test  are  s'lown  in  tables 
5  and  5. 

Table  5.     Condition  of  potatoes  in  Nebraska  test  shipment  Ho.  2 
upon  arrivcil  at  Chicago  and  after  one  week  in  storage 
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Test  ¥.0. 

?, 

Joly  17, 

1942 

This  test  comprisec.  three  cars  71559,  739ei,  and  44377)  of  potatoes  of 

the  Hed  warha  varioty,  shipped  from  Sula,  l":eorar43.  in  100-povuid  ."o-urlap  Dags. 
The  olD.ject  of  the  -'sest  was  to  ohtain  iiif ormftion  on  loss  in  v/ei,vht  of  potatoes 
in  transit.    Sight  100-pdund  o-.-'Tlap  ha-gs  of  potatoes  in  the  niddle  nnd  top  door- 
way of  e.-.ch  car  v;ere  ta.'^ged  and  weighed  at  shi-::ping  point.     On  arrival,  July  20, 
each  hag  v/as  rev.eighed  to  determine  thfi  loss  in  wei-ht  di.iring  tra.nsit .     J^ach  car 
contained  .500  cag;;. 

Car  PS^  7 1 "  69  ( Pre  iced).     Loading  v/as  finished  at  noon  and  the  test  "bagr.  vrere 
weighed  at  3.30  p.m.     On  arrival  in  Chicago  ,  the  average  loss  in  v;eig;nt  in  these 
eight  iDags  was  1.5  Ihs.  per  hag,* 

Car  PIS  73981  (Preiced).     Loading  was  finished  at  5:30  p.n.     Th.e  eight  test  hags 
were  v-eighed  at  9  p.ra.     On  reweighing  at  Chicago  it  v,v?3  fo".-nd  thb.t  the  a,v:)rage 
loss  per  cag  was  1.3  Ihs. 

Car  PIS  44877  (Precooled  tv/o  a.nd  one-foiarth  h:5i-a:s).     Loading  -'as  finished  at. 
5:45  p.n.     The  eight  test  hags  were-  weighed  at  5:50  p.m.     On  arrival  these  hags 
shov/ed  an  avera-ge  loss  of  1.2  Ics.  per  ha.g. 

From  these  data  on  tv;enty-f o-ijjr  test  bags  of  po-^atces  it  is  a,pparent  that  th.-^re 
was  no  significant  difference  in  the  loss  o.r  weight  hetv/oen  the  preiced  and 
the  pre  cooled  .cars  of  pota.toes.     The  ca,r  in  viii^'i  loss  in  v/oight  v/as  greatest 
happened  to  he  loaded  a.t  noon  v/here.ag  the  o':hers  v/orc  loaded  in  late  afternoon, 
out  it  appears  douotfiil  whether  the  loading,  tiaie  was  a  factor  in  this  test. 
Just  hov;  m-'j.ch  of  the  loss  in  weight  v/as  du''^  to  t;^e  drying  of  moisture  that  v/a.s 
on  the  si'a''face  of  the  potatoes  when  the-  v^re  lo.ided,  was  not  determined. 

Test  1^0.  -X,  July  21,  1942 

This  test  comprised  three  cars  of  potatoes  of  the  Hed  V/arha  variety  packed  in 
100-pound  Osxiahvrg  hags.     Tv/o  ca.rs  (PIS  7  6085  and  45510)  werp  shipped  from 
Grand  Isla.nd,  I'Jehrs.ska,  a.nd  one  car(PlS  71562)  frcta  0-ihhon,  I'Tehraslra.  'The 
oh.iect  of  the  test  v/as  a  comparison  hetv.eeh  preiciiig  end  precooling  anr'  hetv/een 
cars  v;ith  aiid  v/it?iout  floor  fans.    Ho  diicay  or  Draining  v/a-s  noted  at  loading 
i'oint  in  the  Potatoes  used  in  the  test  oags. 
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Gar  P?H!  7 50c 3  (300  'bags)  v/as  aquippod  lAth  built-in  floor  fans  at  p.ach  2nd 
of  tho  car»     ^This  car  v/as  preiced  (3  tons)  and  the  fans  wora  run  bj-  g.ii 
eloctric  motor  for  fivo  ho-ojrs  after  loading  wa,s  comploted.     In  this  tine 
'the  p.veragc  toniperatuxo  of  the  load  dropp;^d  from  69°  to  60°.  Elect-'^ic'fl 
resistance  tl:  u-mometors  placed  at  twelve  different  locations  in  the  load 
were  used  to  detcraine  the  tempo  rat  lire  at  shipping  point,  Council  Bluffs, 
G-alc  sb-urg,  and  Chicago,    'These  temperature  records  are  shovm  in  'Table  7, 
After  leaving  C-r-.nd  Island  the  fans  were  operated  in  transit  by  belt  and 
pijlley  from  a  friction  drive  wheel  in  connection  with  the  car  v;heel.  The 
vents  v/ere  closed  axid.  the  fans  kept  ruiining  until  the  car  reached  G-alss- 
burg.    From  C-alesburg  to  destination  the  f^ns  were  not  operated  and  the 
vents  v/ere  open. 

On  arrival  at  Chicago,  July  34,  the  vents  were  open  and  the  bunkers  dr^r.  The 
average  temperature  of  the  load  was  55°  ^,    From  table  8  it  will  be  seen  that 
there  was  less  than  1  percent  decay  and  no  browning  in  the  potatoes  in  the 
test  bags.    After  one  week  storage  there  v/as  5  percent  decay  follov/ing  brv.ises 
and  about  5  percent  browning.     Bag  A,  which  received  more  air  circ^alation  ;;rom 
the  floor  fans,  shovred  slightly  more  browning  of  the  tubers  than  bags  B  C. 

Car_J']i5  '^JL562_  (300  bags)  was  preiced  to  capacity  b\it  not  reiced  in  transit. 
The  vents  v;ere  closed  to  destination.  At  the  time  of  loading,  these  potatoes 
showed  a  temperature  ranging  from  60°  to  70°  F.  On  arrival  at  Chicixgo,  J^oly 
25,  the  average  temperature  of  the  load  was  51°  F.  About  100  povmds  of  ice 
remained  in  each  bunker,  'These  potatoes  arrived  in  good,  .fircT  condition  and 
had  only  1  percent  decay.  After  one  week  storage  there  was  an  average  of  9 
percent  bacterial  soft  rot  mostlj^  following  bruises. 

The  excessive  loss  of  weight  in  this  car  (table  8)  was  believed- to  be  due  to 
the  fact  the^t  the  test  bags  were  loaded  a  day  previous  to  shipment,  and  the 
car  arrived  in  Chicago  a  &.a.y  late.    Two  or  three  tubers  were  lost  out  of  bag 
B  during  b.andling. 

Car  PF3  45510  (oOO  bags)  was  mechanically  precooled  for  tv;o  and  one-li.alf  hours 
and  billed  "vents  closed  to  C-alosb\U'g,  open  be^-ond."    The  a,veraga  tomparatvi-e 
of  the  potatoes  at  loading  time  v/as  74°,  c?.nd  after  precooling  57°  F.  On 
arrival,  Julj;  24,  the  load- averaged  66.5°.     'Tv/o  ;oercent  decay  v/as  foiand  on 
arrival  inspi-ction.    After  one  week  storage  th.o  tubers  were  still  firm  and 
in  good  condition  and  shov/od  an  average  of  four  percent  decay. 

Although  not  enough  decay  developed  in  car  75085  (ic?.n-e quipped)  or  car  45310 
(precooled)  to  indicate  any  significant  differences  in  the  carrying  quality 
of  the  pot,\toos  in  the  two  cars,  a  study  of  the  temperatures  in  table  7  reveal 
some  interesting  features.     In  the  -two  and  one-half  hours  d\u"ing  v/hich  car 
45310  received  mechanical  precooling  the  average  temperature  of  the  load 
dropped  7°.     The  'precooling  obtained  in  car  76085  by  preicing  it  v/ith  three 
tons  of  ice  and  running  the  floor  fans  v/ith  an  outside  motor  for  the  same 
length  of  time  (melting  1400  lbs.  of  ice)  reduced  the  average  temperatin-e  of 
the  potatoes  5°,     The  cost  for  mechanically  precooling  car  45310  v.-as  $25.  The 
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ice  and  "bunlrer  service  charges  for  car  7S085  were  $22,    ?rora  the  standpoirxt 
of  precooling,  there  v;as  little  difference  in  the  cost  of  servicing  these 
two  cars.    However,  the  tenperature  differences  "betv/een  the  two  cars  dijjring 
transit  "becaae  quite  marked.     The  mechanically  precooled  car  immediately 
"began  to  warm  up  during  transit,  whereas  the  fan-equipped  car  still  con- 
tained 4600  I'os.  of  ice  and  continued  to  "become  colder  until  it  reached 
G-aleslDurg,  where  the  vents  were  opened  a/nd  the  fans  were  stopped.  On 
arrival  in  Chicago,  the  average  teniperatui-e  of  the  potatoes  v/as  13°  lov/er 
in  the  fan-equipped  car  than  in  the  precooled  cstr.    This  difference  in  the 
temperature  might  well  mean  the  difference  iDetv/een  profit  and  loss  in  some 
shipments  of  potatoes.  •.  , 

Test  No.  5,  July  22,  1942 

This  test  comprised  tv;o  cars  (P^B  32156  and  37919)  of  potatoes  of  the  Eed 
WaxlDa  variety,  pa-cked  in  100-pound  "burlap  "bags.   .The  cars  were  shipped  from 
G-i"b"bon,  Ne"brasl:a,     The  o"b.ject  of  the  test  was  a  comparison  of  a  standard 
300- "bag  load  v/ith  a  heavjr  397-"bag  load. 

Car  ?!FH!.52156  was  loaded  in  regular  pyramid  style  (5-3-2-1)  with  300  "loags. 
The  potatoes  in  the  test  "bags  s'nowed  2  percent  "browning  and  1  percent  decay 
at  loading  time.     The  car  was  preiced  to  capacity  and  reiced  in  transit.  On 
arrival -in  C'nicago,  July  25,  the  "D-anicers  were  thjree-f  our  ohs  full  of  ice  and 
the  com:-.iodity  te;;iperat-are  a,veraged  49°!'.    Alnost  2  percent  -  "bacterial  soft  rot 
was  found  at  inspection  on  arrival  a.nd  5  percent  after  one  week  stora.ge. 

Car  PFB  37919  was  shipped  under  the  same  conditions,  "but  the  load  v/as  pyramid 
style  (5-3-3-2-1-)  making  a  load  of  397  "bags.    On  arrival,  July  25,  the  "b-onlcers 
were  one-half  full  of  ice  and  the  commodity  temperature  averaged  45°P.  Less 
than  1  percent  decay  v/as  found  on  a^rrival  and  6  percent  after  one  v/eek  storage. 
So  far  as  could  "be  o"bserve5.  there  was  little  difference  in  the  development  of 
decay  in  t'nese  loads.    There  was  more  "bruising  in  the  regular  300-'bag  load  on 
arrival,  'but  at  the  end  of  the  v/eek' s  storage  the  potatoes  from  the  heavy  load 
showed  :'-!ore  "bruising  damage.     The  test  "bags  in  fnese  cars  were  not  'in  their 
usual  position.    All  were  placed  in  the  doorway,   (A)  "being  in  t"ne  "bottom  layer, 
(B)  middle  laj'-ar,  a.nd  (C)  top  layer.    Because  of  this  distri"bution  of  the  osigs 
it  seems  unlikely  that  the  higher  percentage  of  "bruising  in  ths  heav^/  load 
after  one  v/eek  storage  could  "be  attri"buted  to  the  added  weight"  of  this  type 
of  load.    On  general  inspection  of  the  commercial  part  of  the  hea\'7-  load  the 
"bottom-layer  "bags  did  not  show  much  more  than  the  usual  amount  .of  "bruising 
for  standard  loads,  -  •  ' 
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Tatle  8.  Condition  of  potatoes  in  UelDraska  test  shipment  ?fo.  4 
upon  arrival  at  Chicago  and  after  one  week  in  storages 


DAMAG-E 

Loss  in  weight 

No .  and 

Type  of 

Date 

Decay 

Broking 

Scald  spot 

in  transit 

shipping 

shipm ent 

inspected 

ABC. 

ABC. 

A  B 

C 

A     B  C 

p  0  int 

Percent 

Percent 

Percent 

Pounds 

Preiced  (3T)july  24 

X      W  X 

Ti    0  n 
\j    \j  \j 

0  0 

0 

11      3  1.1 

(j-rand  1  s  . 

.  Floor  fails 

July  31 

4     4  o 

r     4t  o 

0  0 

0 

Preiced  to 

July  25 

2  11 

0  13 

0  0 

0 

2.1  4.3  1.9 

GitlDon 

capacity 

Aug.  1 

8    6  12 

4    3  4 

0  0 

0 

Precooled 

July  24 

4    2  1 

0    0  0 

0  0 

0 

1.0  1.0  1.1 

fi     *^     A  1 

vjrano.  i  s . 

July  31 

3    4  4 

2  1 

0  0 

c 

Table 

9.     Temparature  recorded  in  test  bags  during  transit, 

Nebraska  test  shipment  No 

.  4. 

No. 

Bag    0  hrs . 

12  hrs. 

24  hrs. 

36  hrs. 

4S  hrs 

.     60  hrs.     72  hrs.  8 

;4  hrs. 

76085 

A  72 

56 

49 

48 

47 

51  52 

3  71 

60 

64 

54 

50 

49  50 

C  70 

61 

57 

54 

51 

58             61  , 

71562 

A  68 

58 

46 

42 

41 

42  42 

44 

B  68 

63 

58 

54 

53 

52  52 

52 

C  70 

60 

57 

61 

61 

60  58 

58 

45310 

A  '^O 

65 

65 

66 

68 

68 

B  70 

70 

70 

70 

70 

70 

C  70 

58 

63 

67 

68 

69 

Table 

10.     Condition  of  potatoes  in 

Nebraska 

test  shipment  No. 

5 

upon 

arrival  at 

,  Chi  cago 

and  after 

one  week 

in  storage 

PFE-  car 

DAMAGE 

Weight  loss 

No .  and 

Type  of 

Date 

Decay 

Brownini 

g 

cald  spot      in  transit 

shipping 

shipment 

inspected 

ABC 

ABC 

A 

3 

C  ABC 

■^oint 

Percent 

Percent 

Percent  Pounds 

37919 

Preiced 

July  25 

10  0 

1  13 

0 

0 

0          .8      .4  . 

9 

Gibbon 

397  bags 

Aug.  1 

5    8  4 

3    2  4 

0 

0 

0 

32156  Preiced      July  25       ^20      121      0      0      0        2.0       .71. 2 

Gibbon         500  bags    Aug.  1         464      86  11      0      0  0 
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Ta^ble  11.  'Temparature  recoi'ded  •.in  ,te,st,  bags  during  trajisit, 
Nebraska  test  shi-.jment  IIo .  5 


PPE  Car 

1\  u  • 

Ld  iirs . 

24  hrs . 

o5  h.rs . 

48  hrs . 

37919 

A 

80 

51 

44 

■42     •  ' 

42-  ■ 

42 

B  . 

80 

58 

50 

48 

46 

48 

C 

80 

64 

52 

48 

46 

45 

3215S 

A 

80 

53 

50 

49 

46  • 

45 

3 

88 

59  . 

56 

50  ■ 

SO 

48 

C 

80 

63 

57 

55 

53 

52 

Test  I'o.  6,  July  24,  1942 

This  test  comprised  three  cars  ox  -jotatoes  packed  in  100-pcun.d  burlap  bags. 
The  load  in  car  PSE  52532  consisted  ^of  Cobblers*  in  cpvb  PPE  930Q5  e^A  7'^!'=^-, 
of  Red  Warbas.     The  test  lots  in  all  three  cars  inrere  31iss  Tri-ujnphs . 
Gar  52522  i^as  shipped  from  '.'food  River',  ITebre.ska.    'The  other  two  from  Gibbon, 
Nebraska.    'The  object  of  the  test  was  to  compare  (l)  precooling  vdth  preicing 
and  one  reicing  in  transit  with  (2)  cars  with  and  vdthout  floor  fans.  The 
potatoes  used  in  the  test  bags  showed  no  decay  or  browiing  at  loading  time. 

Car  PITS  95095     (300  bags)  was  preiced  to  capacity  and  reiced  a.t  Galesburg 
and  the  vents  were  kept  closed  to  destination.     The  average  comnodity  tempera.- 
ture  on  arrival,  July  27,  was  43°  J.     The  brjilcers  were  about  two-thirds  full 
of  ice.     Only  1  -oorcent  bacterial  soft  rot  was  found  on  arrival  ajnd  2  percent 
after  one  week  stora.ge.     Many  tubers  v/ere  slightly  brovm.  in  the  skinned  areas. 

Car  P?S  52522  (300  bags)  received  mechejiical  precooling  for  2  ho\irs  forty-five 
minutes.     The  average  terape:!rature  of  the  load  at  the  start  of  precooling  was 
71^  and  at  the  end  of  precooling  it  was  57°  J.     (table  12).     This  car  v/as 
shipped  v.'ith  the  vents  closed  to  Galesburg  ajid"  standard  ventila.tion  beyond. 
The  average  temperature  of  this  load  on  arriva.l ,  July  27,  v/as  71°.     There  was 
3  percent  soft  rot  o;n  arrival  end  5  percent  after  one  week  storage. 

Car  P?E  76155  (300  bags)  was  -preiced  to  caoacity  and  reiced  at  Galesburg;  .vents 
closed  to  destination.     The  floor  fans  were  operating  to  Ga.lesburg  but  dis- 
connected beyond.     The  bunkers  were  about  three- fourths  full  of  ice  on  arrival, 
July  27,  and  the  average  temperature  of  the  load  was  44°  3".     There  V'^as  en 
average  of  1  -percent  decay  on  arriva.l  and  3  percent  after  on?  week  storage. 

A  detailed  comparison  of  the  temperatures  obtained  in  the  three  methods  of 
shipping  may  be  obtained  by  e.  study  of  table  12. 
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Ta'ble  13, 

Conditions 

of  potatoes  in  Ne"I:raska  test 

shipment  No .  6 

upon 

arrival  at 

Chicago  and 

after  one  week  in 

stora-ge  | 

PFE  par 

.  DAMAG-S 

Loss  in  vfeight'^ 

InO  ,  axLu. 

lype  01 

Date  . 

Decay 

Brooming' 

Scald  spot      in  transit 

shipping 

shipment 

inspected 

A 

B    0  ■ 

A 

B  C 

A  B 

C     A     B  0 

point 

Percent 

Percent 

Percent 

Poionds 

76155 

Preiced 

July  27 

0 

1  3 

0 

0  0 

0  0 

0       l.C  1.9  1.2 

Jxoor  laiis 

Aug,  2 

3' 

4  3 

9 

..  '8  -8 

•,    0  .    0  . 

0 

52522 

Precooled 

July  27 

4- 

4  ■  2 

.0 

"0  0 

0  0 

0       1.5     .9  1.5 

no  UU.  XLi  V  • 

Aug.  2 

S 

9  ,3 

7 

6  10 

0'  o- 

0 

93095 

Preiced 

July  27  ' 

0 

2  2 

0 

0  0 

0'  .  0 

0       1.7  1.1  1.8 

\T±  U  UOil 

Aug,  2 

1 

4  ■  0 

4 

10  4 

0  0 

0 

Tonperature 

recorded 

in  test 

"Dags  &.ring  transit, 

i*j  e  0  ras  sa- 

test  shipment 

ITo.  6 

PTE  car 

ITo. 

Bai?       0  hrs.    12'  hrs . 

24  hrs 

♦ 

36  hrs, 

48  hrs. 

60  hrs .      72  hrs . 

76155 

B  72 

.  ,67 

59 

55 

48 

44  46 

B  74 

70 

72 

68.  ■ 

69  71 

93095 

B  70 

60 

54 

50 

'    46'  • 

42       .     .  42 

Test  No.  7,  July  27,  1942 

This  test  comprised  three  cars  of  -potatoes,  ty'o  of  which  were  shipped  from 
G-rand  Island,  Nebraslca  and  one  from  G-ibhon,  Nebraska.    In  car  PJS  76470  the  loed 
•was    of  Red  Warbas  in  100-pound  Osnaburg  bags;  in  PPS  cars  73007  and' 30044 
it  was  of  Cobblers  in  100-pound  burlap  bags.    All  of  the  test  lots  w,ere  in 
100-pound  burlap  bags.    The  object  of  the  test  was  a  com;3arison  of  preicing 
\;rith  precooling  in  cars,  with  and  without  floor  fans. 

Oar  pro  30044    (300  bags)  was  preiced  and  not  relced  in  transit,  and  shipped 
vdth  vents  closed  to  de'Stination.     The  potatoes  in  the  test  bags  showed  no  ^ 
decay  or  browning  at  time  of  loading."   On  arrival,  August  1,  about  150  pounds  • 
■of  ice  remained  in  each  bunker*    The  average  temperature  of  the  load  wa,s  57°  I\, 
There  was  5  percent  of  bacterial  soft  rot  on  first  inspection  and  20  percent 
after  one  week  storage.    The  decay  followed  mechanical  injury  and  wire  worm  , 
injury,  • 
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Car  PFS  76470  (360  "bags)  was  preieed  tp  cgipaclty  (11,500  lias.)  and  was  cooled 
"by  motor-operated  floor  fans  for  (^ne  houp  and  thirty  roinvitf^a  after  loading  and 
thereafter  the  f?jas  were  operated  by  the  q&t  wheels  to  OovmeiX  Bluffs.  Prom 
Council  Bluffs  to  Chicago,  th^  fans  were  A©t,  operated.    Temp  ratures  observed 
in  this  car  in  transit  are  shqv/n  in  table  15,    Oi;  arrival,  JUigust  1,  there 
was  about  200  pounds  o.f  ice  in  eash  bunke?«        the  avaras?"  ooiBmodlt^'-  tempera- 
ture was  590.      There^  was  5^  percent  deca^^'  (^a  arrival  and  11  percent  after  one 
week  storage.    Although  this  oar-  was  loaded  twenty  percent  hp?>vier  than  the 
other  two  cars  in  the.  test  it  arrived  in  slightly  better  condition,, 
PFE 

Car/75007  (300  bags)  was  precooled  by  mechanical  refrigeration  for  tvo  hours  and 
thirty  minutes  and  at  Council  BLuffs  was  stage-iced  with  tv;o  and  one  half  tons 
of  ice.    The  vents  were  closed  to  destination.    This  car  arrived  August  1, 
with  about  10  pounds  of  ice  in  each  bunker.    The  commodity  temperature 
averaged  59°  T.     There  wa,s  an  average  of  7  percent  decay  on  arrival  and  16 
percent  after  one  week  storage.    The  decay  was  bacterial  soft  rot  following 
mechanical  injury  and  enlarged  lenticels.     The  cost  of  precooling  and  icing 
this  car  was  about  $45,00. 

Test  Ho.  8,  August  5,  1942 

This  test  comprised  two  cars  of  potatoes  of  the  Hed  Warba  variety,  one  of 
which  (PPS  14792)  was  shipped  from  Buda,  Nebraska,  the  other  (PJii  9700S)  from 
Grajid  Island,  Nebraska.    The  load  in  14792  was  of  Bed  Warbas  in  100-pound 
burlap  bags;  in  97009  it  was  of  Red  Warbas  in  100-pound  cotton-sheeting  bags. 
All  of  the  test  lots  were  Cobblers,  in  100-po-ojid  cotton-sheeting  bags.  The 
object  of  the  test  vras  a  comparison  of  preicing  with  mechanical  precooling. 
The  potatoes  in  the  test  ba^s  showed  no  decay  or  browning  at  loading  time  but 
about  3  percent  of  them  had  enlarged  lenticels.    Approximately  1  percent 
showed  sunken  areas  that  ha.d  not  yet  become  brown. 

Car  PFg  97009  (300  bags)  was  mechanically  precooled,  and  iced  with  one  ton 
of  ice  per  bu.iker  at  Clinton,  Iowa.    Precooling  service  two  hours  and  thirty, 
minutes.    On  arrival,  August  8,  there  were  300  pounds  of  ice  in  each  bunker 
and  the  average  temperature  of  the  load  was  640.     There  was  an  average  of  19 
percent  decay  on  arrival  and  37  percent  after  one  week' storage .    In  bag  B, 
65  percent  of  bact«rial  soft  rot  was  found  following  enlarged  lenticels  and 
bruises  after  holding  one  week.     Some  tubers  showed  soft  bleached  soots  with.: 
the  epidermis  intact,  as  if  injured  by  scald.    The  cost  ox  precooling  and 
icing  in  transit  was  a,bout  the  same  as  for  preicing  and  re'icing  P?S  14792,  but 
the  arrival  condition  of  the  -ootatops  '"'as  not  as  sa"- is  factory. 

Car  PF5  14792  (300  bags)  was  preiced  to  capacity  and  reiced  at  Council  Bluffs. 
On  arrival,  August  8,  the  bunkers  were  about  two-fifths  full  of  ice  and  the  .  • 
commodity  temperature  averaged  45°.     The  arrival  inspection  showed  6  percent 
soft  rot,  and  after  one  v/eek  storage  38  percent  soft  rot  was  found.     The  decay 
followed  bruises  and  enlarged  lenticels.     In  a  few  instances  some  5\isariura 
as  a  surface  mold  developed  dxiring  storage.    About  half  of  the  tubers  in 
Bag  B  decayed  in  storage  in  the  sajne  manner  as  those  in  car  97009,-  table  18, 

These  Cobblers  developed  more  decay  than  v/as  found  in  any  other  lot  used 
in  test  shipments,  probably  due  to  prevalence  of  the  enlarged  lenticels  which 
were  important  avenues  of  infection.     Furthermore,  it  appears  that  immature 
Cobblers  stored  moist  or  slightly  wet  do  not  keep  as  well  -as'-  the  '".'arba  and 
Triumph  varieties. 
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TalJle  ie.  ■  '"Condition  of  potatoes  in  ITebraska  test  shipment 
No.  7  upon  arrival  at  Chicago  and  after  one  week  in  storage 


PIE  car 

DAI^iAGE 

Loss  in  weight 

TJn     AH  ^ 

Tvne  of 

Ilate 

Dec  a  J'' 

Brovmin 

o 

Scald  spot        in  transit 

shipping 

,  shipment 

inspected 

ABC 

A  B 

0 

A 

B 

C  ABC 

point 

Percent 

Percent 

Percent  Pounds 

76470 

Grand  Is. 

Preiced, 

Aug.  1 

5    8  3 

0  0 

0 

0 

0 

0       1.2      .9  1.8 

floor  fans 

Aug.  8 

6  17  10 

0  1 

2 

0 

0 

0 

• 

30044 

■-:  Preiced 

Aug.  1 

2    5  8 

0      0  . 

0 

0 

0 

0       1.7    2.2  2.3 

u^i  0  Don 

Aug.  8 

13  23  25 

2  2 

10 

0 

0 

0 

(  OKJKJ  ( 

G-rand  Is. 

Precooled 

Aug.  1 

12    3  5 

0  0 

0 

0 

0 

0          .8    1.2  1.4 

and  iced 

Aug.  8 

18  17  15 

1  2 

2 

0 

0 

0 

Table  17 

Tenroera 

ture  recorded  in  test  "bags 

during  transit, 

-J  c  u  X  ao  iv.a 

test  shipment  No .  7 

PFS  car 

No. 

Bag      0  hrs 

.     12  hrs. 

24  hrs. 

36  hrs. 

48  hrs 

60  hrs. 

30044- 

A  fin 

5X 

47 

48 

50 

51 

£  78 

65 

60 

56 

58 

38 

C  74 

.70 

66 

64 

62 

62 

73007 

A  78 

70 

68 

58 

55 

54 

B  78 

73 

72 

67 

62 

60 

C  80 

69 

71 

69 

65 

64 

76470  . 

A  65 

54 

55 

56 

56 

56 

B  72 

58 

58 

59 

50 

60 

0  72 

60 

61 

62 

63 

64 

Table  18.     Condition  of  potatoes  in  Nebraska,  test  shipment  No.  8 
upon  arrival  at  Chicago  and  after  one  week  in  storage 


P3S  car  ■ 

D^^IAGS 

No .  and 

Type  of 

Date 

Decay 

Browning 

Scald  s-oot 

shipping 

shipment 

inspected 

ABC 

A 

B  C 

A 

B  C 

point 

Percent 

Percent 

Percent 

14792 

Preiced 

Aug.  8 

4    7  7 

0 

0  0 

0 

0  0 

Buda 

Aug.  15 

40  50  24 

0 

1  2 

0 

0  0 

971X9 

Precooled 

Aug.  8 

10  31  15 

0 

0  1 

0 

0  0 

Grand  Is. 

and  iced 

Aug.  15 

15  65.  32 

2 

3  2 

0 

0  0 

Table  19.     Temperature  recorded  ; 
Nebraska  test  shipment  No. 8 

in  test  bags 

during  transit, 

PFS  car 

No. 

Bag      0  hrs 

.     12  hrs 

.     24  hrs. 

36  hrs .     48  hrs . 

50  hrs . 

14792 

A  76 

50 

42 

39 

38 

38 

B  78 

65 

56 

51 

48 

46 

C  78 

72 

65 

57 

S3 

50 

97009 

^  ?f 

C  76 

75 

76 

54 

72 

76 

69 

72 

68 
74 
64 

?f 

60 
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EESULTS  OBTAINED  IIT  COIOBADO  .;X1ST  SHIPM3ITTS. 

Test  No,  1,  kag\xst  11,  1942  ■  '  ^  .' 

This  test  comprised  two  cars  (PFS  19-404  ;8jad.  76.205)  of  potatoes  (360  "bags  each) 
of  the  Bliss  Trinimph  vs.riety  packed  i-a  100-pound  "burlap  ha^s  .and  shi;oped  from 
Gilcrest,  Colorado.    The  test,  lots  vera  also  Triumphs  in  lOO-pound  "burlap  "bags.  , 
The  object  of  the  test  was  a' coinparispn  of  (l).;pTei'ci-ng  with  (2)  ventilation  during 
the  first  part  of  the  transit  period,  followed  hv  icing  8.t  ITorth  Platte.     The  hags 
were  loaded  vertically  in  the  hottom  layer,  six  hags  across;  the  second  and  third 
layers -were  made  up  of  hags  loaded  horizontally,  three  wide  across  the  car.  The 
potatoes  in  the  test  oags  showed  no  decay  or  hrowning,  hut  20  percent  iia,d'h raising 
and  18  percent  had  enlarged  lenticels. 

Car  FFB  19404  was  shipped  vdth  the  vents  open  to  ITorth  Platte  and  there  iced  to  ' 
capacity,  and  vents  closed  to  destination.    On  arrival,  lugust  14,  the  "bunkers 
v;ere  two-fifths  fall  of  ice  and  the  commodity  tem-peratv.re  averaged  50°  I.  There 
was  1  percent  decay  011  arrival  and  5  percent  after  one  week  storage.    Most  decay 
was  bacterial  soft  rot  follovring  mechanical  injur.y  and  enlarged  lenticels:    k  few.. 
tuhers  shov/ed  Phytophthora  (late  "olight)  rot.  ""' ■  ' 

Car  PES  76205  was  preiced- to  capacity  at  Denver,  and  not  reiced;  the  vents  v/ere 
closed  to  destination.    On  arrival,  August  14,  there  was  ahout  400  pounds  of  ice-  ■  ■ 
in  hun'rer  A  and  130  pounds  of  ice  in  Sunker -5.    The  commodity  .tsmpera^ture  averaged 
530  P.     Tliere  was  2  percent  soft  rot  on  arrival  and  5  percent  after  one  vreek 
storage.    Most  decay  folloxved  hruises  and  enlarged  lenticels.    Some  3\isarium  de-; 
veloped  as  a  surface  mold  during  storage. 

Although  this  car  was  equipped  vdth  floor  fans  they  were  not  used  in  this  test. 

Tahle  20.     Condition  of  potatoes  in  Colorado  test  shipment  No.  1 
upon  arrival  at  Chicago  and  after  one  week  in  storage 


PEE  car 

No.  and         Type  of  Date 
shi-pping       shipment  inspected 


DAI^AGE 
Decay  Browning 
ABC     A  ;  B  C 


Loss  in  weigh 
ScaJ-d  spot    in  transit 
A     B^C      A     B  C 


point 

19404 
Gilcrest 


76205 
Gilcrest 


Percent  .Percent 


Percent 


Pounds 


PEE  Car 


Colo.  Iced 


"  Preiced 


Aug.  14 
Aug.  31. 

Aug.  14 
Autg.  21 


0  14 

8    6  4 


0 
11 


.9 


,0 


.4  1.2  3. 


Ta"ble  21.  Temperature  recorded  in  test  hags  during  transit,  Colorado 
test  shipment  No.  1  


No. 

Bag 

0  hrs . 

12  hrs. 

24  hrs.  . 

•36  hrs. 

4S  hrs. 

60  hrs. 

73  hrs 

19404 

A 

67 

57 

60 

44 

41 

40 

42 

B 

63 

64 

67 

64 

58 

55 

50 

n 

U 

64 

68 

70 

68 

62 

58 

58  - 

76205 

A 

54 

52 

50 

50 

50 

50 

B 

64 

70 

57 

50 

51 

52 

C 

64 

70 

62 

60 

60 

58 
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Test.  No.  2.  August  12,  1942 

The  object  of  this.- test  was  a  comparison  of  tlae  condition  of  potatoes  shipped 
in  six  different  kinds  of  "bags,  ell  in  one  car  (P?il  51901).    She  potatoes^  used 
were  Bliss  Trimphs  that  showed  no  decay  or  other  defects  except  sca"b.    'Bie  car 
was  shipped  fron  Gilcrest,  Colorado. 

Car  Pr£  51901  (360  ^ags)  was  shipped  standard  ventilation  to  Horth  Platte  and 
there  iced  to  capacity.    The  vents  were  closed  to  destination.    On  arrival, 
August  15,  the  ounicers  were  two-fifths  full  of  ice.    The  potatoes  at  the  hottom 
doorwaj'  showed  a  temperature  of  45° .-and  at  the  top  doorway  56°  P.    The  "A"  hags 
were  at  the  hottom  qfaartor  length  position,  the  "3"  "bags  at  the  middle  quarter- 
length,  and  the  "C"  hags  at  the  top  doorway.    The  detailed  inspection  data  are 
shown  in  Tahle  22. 

Tahle  22.    Comparison  of  the  condition  of  potatoes  shipped  in 
six  different  types  of  hags  on  arrival  in  Chicago  and  after 
one  week  storage.    Colorado  test  l"o.  2 


Type  of       Da±e  DSy/^i? 

hag  Decay       Brown lag  Bruises      Iioss  in  weight 

ABC       ABC  ABC       A'B  C 


Percent 

Percent 

Percent 

Pounds 

Cotton 

8/15 

0 

0 

1 

0 

0 

0 

9 

3 

11 

1.1 

0.8 

1.0 

mesh 

8/22 

5 

4 

1 

0 

0 

1 

11 

15 

10 

Victory 

8/15 

0 

0 

2 

0 

0 

0 

5 

3 

12 

1.0 

0.3 

0.8 

cloth 

8/22 

3 

2 

2 

0 

3 

0 

7 

9 

9 

Cotton 

8/15 

0  . 

2 

2 

0 

0 

0 

7 

1 

7 

0.5 

0.1 

0.7 

Osnahurg 

8/22 

3 

5 

2 

0 

0 

0 

8 

3 

5 

Cotton 

8/15- 

0 

1 

2 

0 

0 

0 

5 

2 

11 

0.2 

0.1 

0.1  + 

Sheeting 

8/22 

5 

2 

5 

0 

1 

Q 

3 

11 

5 

Burlap 

8/15 

0 

1 

3 

'  0 

0 

0 

5 

0 

9 

0,8 

0.8 

0.2 

8/22 

3 

0 

3 

1 

a  ■ 

-0 

8 

12 

8 

Waterproof  8/15 

0 

0 

0 

0 

2 

14 

0.1 

0.3 

Sheeting 

8/22 

3 

2 

2 

1 

6 

5 

The    potatoes  in  the  cotton  mesh  Dags  usually  showed  slightly  more  scuffing  and 
hruising  of  the  outside  tuhers  than  that  in  any  other  tj-pe  of  hag.  On  arrival,  this 
hag  at  the  A  position  showed  no  holes,  hut  the  hottom  tuhers  wore  scuffed  and 
hruised.    The  B  hag  had  three  small  holes  worn  through  the  fahric  and  many  out- 
side tuhers  sho'.ved  hag  prints  and  cuts.    The  C  hag  had  two  holes  worn  tiirough 
and  the  outside  tuhers  showed  excessive  feathering  and  scuffing. 

The  Victory  cloth  hags  showed  slight  hruising  of  the  outside  tuhers.    The  A  hag 
had  two  small  holes  worn  through  the  side.    The  3  and  C  hags  were  entirely;' 
satisfactory  and  showed  no  serious  hruising. 
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The  Osnaljurg  "bags  ■™-ere  satisfactorjr  at  all  three  positions.    -ITo  holes  wets  found 
in  any  of  them  and  the  outside  tubers  were  only  slightly  bruised.     In  the  A  "bag, 
which  apparently  was  inore--moist  than  the  others,  some  staining  caused  hy  the  ..  ; 
"brand  ink  was  evident .  on.  the  .outside  tu"bers. 

The  cotton-sheeting  "bags  were  generallj?-  satisfactory  a.t  each. position,  but  more 
spotting  was  apparent  than  in  any  other  type  of  bag.     The  bag  at  the  C  position 
ha,d  one  hole  worn  through.  ,  The  outside  tubers  at  all  positions  shox-^ed  slight 
bruising. 

The  burlap  was  the  most  satisfactory  bag  from,  all  standpoints  since  there  was 
•less  spotting,  less  serious  bruising,  and  no  holes  were  ^orn- through  at  any  . 
position. 

The  waterpr9of- sheeting  bag  was  little  if  any  different  from  the  regular  sheet- 
ing bag;  dirt  and  water  spots  were  evident  in  both.     One  small  hole.,  ^as  worn 
through  on  the  side  of  the  B  bag,  but  only  slight  bruising  was  apparent.  Weight 
loss  was  greatest  in  the  cotton  mesh  bags,  lowest  in  the  sheeting  bags  and 
intermediate  in  the  other  three  types. 

Test  No.  3,  August  13,  1942 

This  test  comprised  two  cars  of  potatoes  (PFE  94587  and  76195)  of  the  Bliss 
Triumph  variety  packed  in  100-pound  Osnaburg  bags  loaded  6-3-3  and  shipped  from 
Gil  crest,   Colorado.     The  test  lots  were  in  100-pound  burlap  bags.    The  object  of 
the  test  was  to  investigate  the  effect  of  modified  ventilation  and  icing  in 
transit,   in  cars  with  and  without  floor  fans.    The  potatoes  in  the  test  bags 
showed  no  decay,  but  had  6::percent  bruising. 

Car  PFE  94687  (360  bags)  was  shipped  with  vents  open  to  ITorth  Platte.     It  was 
then  iced  to  ca.pacity  and  the  vents  closed  to  destination.     On  arrival,  AugU-st 
17,   the  bunkers  were  two-fifths  full  of  ice  and  the  cornmodity  temperatttre 
averaged  44°.     The  tubers  were  moist,  firm  and  YeTrir  crisp,  many  showing  slight 
cracking.    Arrival  inspection  showed  2  percent  soft  rot  following  -meciianical 
injury  and  only  2  percent  after  one  week  storage. 

Ca.r  PFE  76195  (360  bags)  was  shipped  with  vents  open  to  Horth  Platte.  There 
the  car  was  iced  to  ca.pacity  and  the  vents  were  closed.    The  floor  fans  were 
operated  from  North  Platte  to  Omaha  but  were  not  operated  from  Omaha  to 
destination.    This  car  arrived  with  the  bunkers  one-fourth  full  of  ice  and  an  • 
average  commodity  temperature  of  46°.     There  was  less  tha.n  1  percent  decay  on 
arrival  and  only  about  2  percent  after  one  week  storage.    The  decay  was  bacterial 
soft  rot  in  very  early  stages  following  bmises. 
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■Table  23.    ■Conditfon  of  potatoes  .in  Oolorado  test  .  s.hi-om ant  llo,  3 
upon  "arrival  at  Chicago  and  a.fter  one  week  in  storage 


TJE  car 

DAMAGE 

Loss  in  weight 

No.  and 

Tjrpe  of 

Date    ,  Decay 

Bro'.tfning 

Scald  spot      in  transit . 

shijopihg 

shipment 

inspected    '  A 

S  C 

A 

B 

C 

A 

3 

C     A     B-  C 

IDOint 

Percent; 

Percent 

p 

ere art        Pounds  ■ 

94687 

Iced 

Aug.  17  0 

4  6 

0 

0 

0 

0 

0 

0      .8    .7  1.1 

Crilcrest , 

Colo. 

Aug.  24  1 

.2  2 

0 

0 

0 

0 

0 

76195 

Iced 

Aug.  17  1 

0  0 

0 

0 

0 

o' 

0 

0    1.1     .4  2.2 

G-ilcrest, 

"ii'loor  fans 

Aug.  24  1 

-  4 

1 

0 

0 

0 

,0 

Tal3le  24. 

Tanperatures  recorded  in 

test  "ba^:s 

during 

transit,  Goloi*e.do  ■ 

••'test  sni-oment  -lo,  3  ■ 

rjJii  car 

No. 

0  hrs. 

12  hrs.  24.  hrs. 

36  hrs. 

48 -hrs 

• 

50  hrs. 

72  hrs.  80  hrs. 

94687 

A 

66 

53  54 

44 

41 

•  40 

40  40 

B 

64 

»64  59 

53 

49 

48 

44  4-4 

0 

65 

64  61 

58 

54 

51 

■  50  48 

76195 

A 

64 

64  52 

46 

42 

40 

:  40  40 

B 

■  65 

64  50 

49 

50 

50 

49  49 

C 

70 

63         •  54 

50 

52 

52 

•  52  50 

Test  No.  4,  August  14,  1942 

This  test  comprised  two  cars  of  ;riotat6es  (PPE' 76466  -.and  76181)  of  the  Bliss 
Tritunph  variety,  packed  in  100-pound  Osnahurg  "^ags,  and  shipped  from  G-ilcrest, 
Colorado.    The  test  lots  were  in  100-pound  hurlsp  hags.    The  ohject  of  the  test 
was  to  investiga.te  the  effect  of  modified  ventila.t ion -and  .icing  in  transit,  in 
cars  with  and  without  floor  fans.     The  potatoes  in  the  test  hags  (ourlap)  showed 
no  decay  at  loading  time,  hut  ha.d  5  percent  hraising  and  many  tuhers  were 
hlemished  hy  deep-pitted  scah. 

Car  PTE  76466  (350  hags)  was  shipped  .wizh  vents  open  to  North  Platte  and  there 
iced  to  capacity  and  vents  closed  to  destination.     The  floor  fans  vere  operated 
hy  motor  for  three  hours,  then  hy  car  wheel  (fans  in  B  end  not  o'oerating  on 
account  of  a  pulley  hroken  in  transit)  from  Gilcrest  to  North  Platte.     The  hunkers 
were  one-half  full  of  ice  on  arrival  in  Chicago,  Aagast  17.     The  average  tempera- 
ture of  the  load  was.  49°  F.    Less  than  1  percent  decay  was  found  on  arrival  and 
1  percent  after  one  week  storage.    All  decay  was  hacterial  soft  rot  of  the  sticky 
type.  .■ 

Car  PF5  76181  (360  ha.gs)  was  shipped  wi:h  vents  open  to  North  Platte  and  iced  to 
capacity,  then  the  vents  were  closed  to  destination.     The  floor  fans  were  operated 
from  Gilcrest  to  Omaha.    This  car  arrived,  August  17,  with  the  bankers  one-half 
full  of  ice  and  an  average  commodity  temperature  of  49°  F.    ,There  was  less  than 
1  percent  decay  on  arrival  and  3  percent  after  one  week  storage.     The  decay  was 
hacterial  soft  rot  following  mechanical  injury. 
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T 

able  25, 

Condition  of  potatoes  in 

Colorado 

test  shipment 

!To.  4 

upon 

arrival  at  Cb.ic.?.go  and  after  one  w 

eek  in  storage 

■ 

W&  car  ■ 

DiLtA&S 

Loss  xn  yreignt 

Ivris  of- 

;  Date 

Decay 

BroTnaing 

Sccid  spot 

in  transit  » 

shipping 

shipiaent 

inspected' 

A  3  C 

A  .3,  .C 

A3           C  ,; 

A       B  C 

point 

Percent 

Percent 

Percent 

Pounds 

75466 

Iced 

Aug.. 17 

0    1  1 

0  0  a- 

0    0    0  ■ 

.9     .9   ,  1.7 

Gilcrest ,  Coio  .^'loor 

fans  Aug.  24 

111 

0  10 

0    0  0 

. - ,.  ' 

75181 

IcQd 

Aug.  17 

0  10 

0    0  0 

0    0  0 

.9  1.0  .2 

G-ilcrest , 

"  5^1oor 

fans  Aiog.  24 

2    2'  5. 

1    0,  ,0 

Cable 

25.    temperatures  recorded  in  test 

-  bags  during  transit .Colorado 

test  1 

3iii-oiaent  Ho .  4 

PJll  car  ' 

48  hrs.    60  hr 

•s.    72  hrs.^ 

lo. 

Bag 

0  hrs.    12  hrs. 

24  lirs. 

36  hrs. 

'75455 

A 

54  62 

■  54 

46 

42  41 

42 

3 

■55  52 

50 

59 

55  53 

50 

C 

65  ei 

50 

59 

57  54 

56^ 

76181 

A 

58  65 

52 

54 

47  45 

44  :  .  ■ 

.3 

68  62 

62 

60 

45  47 

50 

C 

68  54 

62 

54 

50          .  50. 

'r   _  53 

STi.!:;:ASI  AiTD  COiTCLUSIOlTS  "  ' 

Potatoes  shipped  from  central  jTrrjraska  and  Colorado  d'OJring  tJitly  and  .Ar^ust,  carry 
best  under  refrigere.tion.    Precooled  shipments  shoiold  prove  satisfactory  if  the 
precooling  is  continued  long  en..;^igh  to  reduce  the  average  temperature  of  tlie  load 
in  transit  to  between  55°  and  60°, 5^.    So  far  as  can  be  judged  from  the  results 
of  this  year's  v/ork  it  appears  that  the  average  temperature  of  the  lop^  during 
transit  need  not  be  below  60°  P.  if  the  potatoes  are  of  good  qr:.a2ity  ..and  have 
been  handled 'carefully, 

The  cooling  of  potatoes  promptly  after  loa^ding  is  one  of  the "  important  f"x;tors 
in  controlling  development  of  decay  during  transit.    When  \7et  potatoes  aa-e  loaded 
wajrm  and  remain  wajrm  for  several  hours  injuries  of  any  kind  may  provide  entrance 
for  dec  ay -producing  organisms.    Ehe  good  results  obt'aihed  this  yeajr  with  shipments 
Of  potatoes  in  preiced  and  precooled  cajrs  shows  the  effectiveness  of  quick  cooling 
of  pota„toes  loaded  during  hot  wea,ther.    Potatoes  shipped  in  preiced  cars  showed 
less  decay  on  arrival  thaji  those  in  compajrable  precooled  cars  which  were  iced  in 
transit,  although  this  difference  was  not  apparsnt  after  one  week  holding. 


From  an  economic  stsCridpoint  it  appears  ths.t  preiced  cars  ne'-'-d  not  ."be  reiced 
in  transit  (provided  tliey  were  preiced  the  night  before  loading)  ,  if  they  are 
going  no  farther  east  than- Chicago.     (See  the  records  of  cars  23838,  71562, 
76470,  and  30044).  ' 

Potatoes •  loaded  in  preiced  cars  equipped  with  floor  fans  ipay  be  cooled  satis- 
factorily while  standing  on  track,  "by  running  the  fans  with  motors.  An  even 
distribution  of  cool  air  throughout  the  load  is  obtained  by  this  method. 
Furthermore  the  fans  run  from  the  car  wheels  during  transit- continue  to  fo3;'ce 
cold  air  through  the  load  in  such  a  manner  as  to  lower-  the  temperature  of  the 
potatpes  at  the  top  of  the  load  to  within  a  few  degrees-, of  the  temperature  .at 
the  bpttbm. 

Potatoes  shipped  in  preiced  fan  ca'rs  usually  showed  less  decay  on  arrival  than 
those  in  comparable  preiced  cars  without  fans,  but  after  one  week  storage  no 
difference  was  apparent. 

In  the  Colorado  test  comparing  preicing  ^^ith  delayed  icing,   tuber  temperature 
^as  lowered  more  rapidly  in  preiced  cars.     However,  delayed  icing  at  North 
Platte  wras  apparently  entirely  satisfactory  in  the  tests  run  this  season.  In 
all  three  tests,  the  potato  temperatures  in  this  type  of  refrigeration  never 
rose  above  70°  F. 

As  was  found  in  the  1941  test  shipments,  the  highest  percentage  of  decay  was 
generally  found  at  the  B  position  (middle  quarterlength)  and  the  least  at  the 
A  position  (bottom  bunker). 

Most  of  the  decay  found  this  yea.r  was  bacterial  soft  rot  following  browning 
and  scald  spots.  Since  skinned  and  biniised  areas  on  tubers  are  predisposed 
to  bacterial  soft  rot  by  exposure  to  the  drying  effects  of  hot,  dry  air,  or 
■^inds  ^hich  cause  the  blemishes  called  browning  and  scald  spots,  it  appears 
that  protection  of  newly  harvested  potatoes  against  dry  air  and  winds  is  one 
of  the  most  important  methods  of  reducing  the  probability  of  decay  developing 
during  transit. 

Not  enough  tests  were  m=i,de  to  get  much  information  of  the  effects  of  heav^'- 
loading.     In  the  one  comparison  of  a  30"- bag  load  ^ith  a  load  of  397  bags, 
little  difference  could  be  noted.     The  condition  of  the  tubers  and  the  load 
temperatures  were  very  similar.    There  was  no  excessive  bruising  or  crushing 
of  tubers  in  the  bottom  layer  bags  of  the  heavy  load.     The  Colorado  shipments 
of  360  bags  arrived  in  a  sa,tisfactory  condition  a.nd  ^"ithout  serious  bruising. 

^en  cotton  bags  "^ere  used  those  ha.ving  a  slightly  coarser  mesh  than  the 
ordinary  sheeting  seemed  preferable.     The  Victory  cloth  and  Osnaburg  bags  ^ere 
of  this  type  and  they  proved  satisfactory  this  season.     Bs.gs  that  have  enough 
color  in  them  to  mask  ordinary  '^ater  and  soil  spots  make  a  better  appearing  load. 

In  checking  the  loss  in  weight  of  potatoes  during  transit  in  six  different 
kinds  of  bags,  no  great  differences  were  found.     As  might  be  expected  the 
tubers  in  coarse-mesh  or  net  bags  lost  most  and  those  in  cotton  sheeting  bags 
lost  least. 
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In  .9.9  "bags  for  which  records  were  oliitained  oil  loss  in  weight  in.  transit;  the 
average  loss  for  all  types  of  shipment  was  1.2  poiinds  per  hag  or  about  1^2 
percent.    In  the  four  tests  in  which  a  direct  comparison  of  loss  in  weight  in 
transit  was  possihle  between  preiced  cars  and  precooled  cars,  the  loss  was 
8.1ways  greater  in  the  preiced  cars.     The  potatoes  in  iced  cars  equipped  with 
floor  fans  lost, less  veight  than  those  in  comparable  cars  without  fans,  in 
three  out  of  four'.cases.   .This  was  probphlj  because  air  leaving  the  ice  v/as 
chilled  by  the 'ice  to  a' tfe^mpera'cure  not  much  ahove  52  degrees  aiia  ■oherfefore  was 
necessaril;^''  low  in  temperature  and  high  in  relative  humidity.    In  the  bod;-  of 
the  car  this  air  spread,  out  over  the  top  of  the  entire^  load  and  settled  slov/ly 
providing  conditions'  favorable  for  cooling  hut  unfavorable  for  dehydration. 
Prom  this  it  is  apparent  that  floor  fans  would  not  cause  excessive  desiccation. 
Loss  in  weight  in  all  types  of  shipments  was  generally  highest  at  the  C  position,, 
and  slightly  less  at  the  B  than  at  the  A  position. 


Hebraeka  19U2-g 

PFE  IU792  -  30,000-pound  load.     Prelced  to  capacity  and  relced  at 
Council  Bluffs.    Vents  closed  to  destination. 


Jebraaka  IQUg-J 

300l;l+  -  30.000-pound  load.       Preiced  to  capacity,  not  reiced. 
▼ante  closed  to  destination. 


Nebraska  19U2-5 
PFE  32156  -  36,000-pound  load.      Preiced  to 
Clinton,  Iowa.    Vents  closed  to 


capacity  and  reiced 
destination. 


Nebraska  19^2-5 

PFB  37919  -  39,700-pound  load.       Preiced  to  capacity  and  reiced, 
Vents  closed  to  destination. 


Z^DXYSV^  ■'0  RAYS  ^*3r  DAYjf  W'  3?  ;  -AVS  ^X'^Dja')  . 


Nebraska  19^2- 

PFE  U53IO  -  30,000-pound  load,     Precooled  2  hours,  UO  minutes  by 

Shippers'  Precooling  Service.  Vents  closed  to  Galesburg, 
open  beyond. 


lebr&ikm  19U2-g 

312kS  -  30,000-pottnd  load.     Preleed  to  capaeltj  and  releed  at 
Council  Bloffa.    Yenta  closed  to  destination. 


Hebraeka  19k2-f 

73007  -  30,000-pound  load.    Precooled  2  1/2  hours  by  Shippers' 
Precooling  Service.    Two  and  one-half  tons  of  ice  added 
in  upper  half  stage  at  Council  Bluffs.    Vents  closed  to 
destination. 


Hebraaka  19U2-U 

P?S  76OS5  -  30,000  load.     Preiced  (3  tons).    Cooled  with  ^)uilt-in 

floor  fans  ran  by  electric  motor  for  5  hours  after  load- 
ing,   Fans  run  from  car  wheel  and  vents  closed  to  Oalesburg. 
Fans  disconnected  and  vents  opened  from  Galesburg  to  Chicago, 


PFE  93095  -  30,000-pound  load.    Preiced  to  capacity  and  reiced  at 
GalesTjurg,    Vents  closed  to  destination. 


Nstraska  19^5-6 

PFS  52522  -  30,000-pound  I'jftd,    Precooled  2  hours,  U5  minutes  "by 

Shippers'  Precooling  Si»rvloe.  7ents  closed  to  Cfalasturg 
and  open  beyoni,!. 


FM  76155  -  30,000-pound  loa4,.    Pfiiotd      oe.paetty  &nd  Pfietd  a* 

0»lesburg,    Vents  closed  to  deatinstion.    Butlt-4n  fl>©r 
fans  operated  from  eey  wheels  frofli  Gibbon  to  ftnlesburg, 
disconnected  beyond* 


Nebraska  19^2-1 

30,000-pound  load.  Prelced  to  capacity  ( 10,^0  l"ba.) 
and  reiced  at  Galesburg  with  9,100  lbs.    Vents  closed 

to  destination. 


^ 


No  record  of  Bag  A 


Nebraska  19U2~1 

??£  OUlll  -  30,000-pound  load,       Precooled  2  hours  "by  Shippers' 
Precooling  Service,    Vents  closed  to  Gales^burg,  open 

beyond. 


I 


1 


Hebraska  1QU2-8 

97009  -  30.000-pound  load.  Precooled  2  1/2  hours  by  Shippers' 
Precooling  Senrice.  Vents  closed  to  destination.  One 
ton  of  Ice  added  to  each  bunker  at  Clinton,  Iowa, 


Colorado  iqU2-l 

PFE  ISkOk  -  36,000-pouncL  load.      Standard  ventilation  to  North  Platte, 

Iced  to  capacity  at  North  Platte.    Vents  closed  to  destination. 


^iPS  -  36,000-pound  load.     St&ndara  ventiiatJS^  l6'»6HH  ?iaH§, 

th§?e  ieed  t§  ee,peeiljp  giift  vents  ciosea  to  Sibmm\m. 

fU9r  fahfl  *3^e?ated       gar  Wheels,  Bil6f^§|  |6  OiaMj  6^*1'  Bgj^@aa 


Colorado  I9U2-3 

PPE  76195  -  36,OOC-pound  load.     Standard  ventilation  to  North  Platte, 

then  iced  to  capacity  and  vents  closed  to  destination.  Floor 
fans  operated  to  Omaha;  disconnected  beyond. 


Colorado  19U2-1 

76205  -  36,000-pound  load.       Preiced  to  capacit7  at  Denver,  not 

relced.  Vents  closed  to  destination.  Built-in  floor  fans 
operated  to  Council  Bluffs,  disconnected  beyond. 


Colorado 

PTE  79*^  -  36,000-pound  load.      Standard  Tentllation  to  Horth  Platte,  then 
iced  to  cepaclty.    Vents  closed  to  destination,    ^oor  fans 
operated  "by  motor  3  hoars  and  by  car  wheel  from  Oilcrest  to 
lorth  Platte,  then  off  to  destination. 


I  UA1  y  ^  0/vV5  /  ^JJ.At^,  'i  UAio' i  Days  /  6  days         7  DAIo         oUAto  / 


(Saiisgssssi 


/    I  DAY  /  2  DAYS  /  3  DAYS  /  4  DAYS   /  3  DAYS         6.DAYS        7  DAYS  /  8  DAYS  /  9  . DAYS  /  10  D 

/am.  ^,PM.X AM.     .  _eM.y'A.M.'.,     P.M.yTA.ta,        P.U.y^AM.     .  P.M.y^A.M..  P. 


SSSSSSgstiSSSSISS, 


SSSSSKiitSgZSSgi 


I  DAY  ^  2  DAYS  ^  3  DAYS  /  4  DAYS  /  5  DAYS  /  6.DAY3  /  7  DAYS  /  0  DAYS  /  9  DAYS  ^  10  DAYS 


mm 


Colorado  19U2-.3 

PPE  9U687  -  36,000-pound  load.      Standard  Yentilation  to  Horth  Platte, 
then  iced  to  capacity  and  rents  closed  to  destination. 


A 


